Effects of typical and atypical antipsychotics on human glycine transporters.
Augmentation strategy in the treatment of schizophrenia with the NMDA receptor co-agonist glycine has demonstrated significant improvement in patient symptoms. Interestingly, the therapeutic efficacy of glycine was more consistent among patients that were not co-administered clozapine suggesting that clozapine modulates glycine levels in brain. Since cerebral glycine concentration in the vicinity of NMDA receptors is thought to be controlled by the glia expressed glycine transporter type 1 (GlyT1), the effects of several typical and atypical antipsychotics on glycine uptake were examined in human placenta choriocarcinoma (JAR) cells expressing human GlyT1a. The selectivity of these compounds was investigated by measuring their inhibitory potency at the closely related glycine transporter type 2 (GlyT2). Typical antipsychotics haloperidol, thioridazine and chlorpromazine non-selectively inhibited [(14)C]glycine uptake mediated by GlyT1a and GlyT2 with potency of 9-21 microM. The atypical antipsychotic, clozapine antagonized glycine transport by human GlyT1a with an IC(50) of 100 microM and was weaker at recombinant GlyT2. Its main metabolites, N-desmethylclozapine and clozapine N-oxide were very weak inhibitors at all glycine transporters. Similarly, olanzapine did not potently block GlyT1a- and GlyT2-mediated uptake. Detailed kinetic analysis of hGlyT1a in the presence and absence of haloperidol and clozapine revealed that both drugs were not competitive inhibitors of glycine uptake. Data also indicated that these compounds did not interact with the Na(+) and Cl(-) sites of hGlyT1a. Our results have revealed the existence of an inhibitory interaction between some antipsychotics and hGlyT1a and raise the possibility that these drugs could interact with GlyT1 function at therapeutic doses.